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Abstract Aiming at solving the problems such as low efficiency, high labor intensity and unsatisfying detection
accuracy in traditional automatic brick stacking, a machine vision based automatic brick anomaly detection and
recognition method is proposed. Brick images are captured from the brick delivering machine and the pit car are de-

noised by applying an improved cross-like median filtering. Edges of bricks are extracted using the Canny edge

detector. Vertical edges are detected by constraining polar angles in the Hough transform for analyzing the shape of
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the bricks. Anomaly detection is performed by measuring the length and width of the bricks in each column.
Experimental results indicate that the average detection accuracy is 98. 2% for brick-missing, brick-shifting and
OCIS codes 150.5758; 150.0155; 150.1135; 150.3040

brick-tilting in one-scale brick stacks and multi-scale brick stacks. This meets the requirement of auto detection and
recognition of brick anomaly in the automatic brick stack system of firing common bricks.
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Fig. 1 Production flow chart of fired bricks
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Fig. 4 Median filtering denoised result by using various window. (a) Rectangle sliding window; (b) crossing window; (c)

noise image; (d) median filter denoised result by using rectangle window; (e) median filter denoised result by using

crossing window
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Table 1 PSNR and NMSE values of filtering results with

different methods

Algorithm PSNR NMSE
Median filtering 34.6125 0. 0296
Improved median filtering 37.1582 0. 0083
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Fig. 5 Line detection of outline. (a) Denoised image; (b) edge detection by using Canny; (c) Hough transform;

(d) line detection result of outline
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Fig. 6 Anomalous-brick detection. (a) Brick-missing

image; (b) line detection result of outline
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Fig. 8 Anomaly detection under one-scale brick stack. (a) Brick-missing image; (b) brick-shifting image;

(¢) brick-tilting image; (d) detection result of (a); (e) detection result of (b); (f) detection result of (c)
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Fig. 9 Anomaly detection under multi-scale brick stack. (a) Brick-missing image; (b) brick-shifting image;

(o) brick-tilting image; (d) detection result of (a); (e) detection result of (b); (f) detection result of (c)
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Table 2 Integrality of the different anomalous brick

Integrality of the anomaly brick

Manual measure Automatic measure Offset of
Sample Standard Actual Standard Actual integrali
tandar ctua tandar ctua t t
Integrality/ % Integrality/ % regralty
length/mm  length/mm length/mm  length/mm
Column 4 of Fig. 8(d) 485.0 66.8 485.5 66.9 0.1
Column 4 of Fig. 8(e) 484.0 66.7 494.5 68.1 1.4
Column 4 of Fig. 8() 484.0 66.7 583.0 80. 3 13.6
_ 726 726

Column 1 of Fig. 9(d) 483.5 66. 6 483.0 66. 5 —0.1
Column 1 of Fig. 9(e) 485.0 66.8 487.0 67.1 0.3
Column 1 of Fig. 9(f) 484.0 66.7 553.5 76.2 9.5
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Table 3 Recognition results of the different anomaly
Detection accuracy Average
Sample One-scale ~ Multi-scale detection
brick stacks brick stacks accuracy
Brick-missing 99.7 99.5 99. 6
Brick-shifting 99.5 99.3 99.4
Brick-tilting 97.7 97.2 97.5
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Fig. 10 Many-gradient-bricks detection. (a) Image of

gradient bricks; (b) detection result of (a)
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